Physical matrices stabilized by enzymatically sensitive covalent crosslinks.
This work describes a unique system of gel and gel-like materials formed from physical bonds between heparin and heparin binding peptides (dG-PBD) coupled to multivalent poly(ethylene glycol) vinyl sulfone star polymers (PEGVS) and formed from covalent bonds between an enzymatically sensitive crosslinker and PEGVS. Dynamic mechanical testing revealed that the viscoelastic behavior and gelation kinetics of 10% (w/v) gels formed from 2:1 dG-PBD:PEGVS, heparin, and crosslinker (2:1 gels) and from 3:1 dG-PBD:PEGVS, heparin, and crosslinker (3:1 materials) were significantly influenced by the presence of both physical and covalent bonds. Furthermore, the mechanical properties of both compositions were thermally responsive and reversible. At 4 degrees C, the storage modulus, G', for 2:1 gels (5005.3+/-592.0Pa) and 3:1 materials (5512.0+/-272.7Pa) were statistically similar; however, at 45 degrees C, G' of 2:1 gels decreased to 477.9+/-150.4Pa, and the viscoelastic behavior of 3:1 materials was dominated by viscous behavior. In addition, the mechanical properties of 2:1 gels and 3:1 materials were sensitive to the frequency of the applied stress at 4 degrees C, 20 degrees C, and at 37 degrees C. Although the covalent bonds within the materials provided mechanical stability, the overall viscoelastic response of this system could be dominated by physical crosslinks under certain conditions. Results from degradation studies indicated that the crosslinker was sensitive to collagenase type I but not to thrombin or heparinase I, and a hemolysis assay suggested that the 2:1 gels and 3:1 materials might be biocompatible. These materials could be useful to study the role of physical interactions within networks that mimic the extracellular matrix.